Objectives: To determine the health literacy levels of persons living with human immunodeficiency virus (HIV) (PLWH) at a health clinic in the Dominican Republic (DR) and assess associations between health literacy, HIV-related knowledge, and health information behavior (how patients need, seek, receive, and use information). 
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STONBRAKER ET Al. still living with HIV (Joint United Nations Programme on HIV/AIDS, 2015). This decrease in incidence is attributed to improved antiretroviral therapies and large national and international responses to upscale prevention and treatment (Figueroa, 2014) . These responses have led to the sustained reduction in new cases and long-term management of existing infections, both of which require persons living with HIV (PLWH) to acquire, comprehend, and use large amounts of information, such as how to manage treatment regimens.
Unfortunately, obtaining and understanding required information may be particularly challenging in limited resource settings, such as in the DR, where educational infrastructure, economic constraints, and literacy-related barriers may complicate the provision and receipt of health information (Aboud & Singla, 2012) . Nurses and health educators working with patients in these settings must be aware of these, and other, barriers that patients face when seeking health information in order to ensure that pertinent information gets to the people who need it the most (Person et al., 2006; Shedlin & Shulman, 2004) .
Similarly, low levels of educational attainment and high levels of poverty, prevalent in limited resource settings, can lead to low health literacy, a widely discussed phenomenon that refers to the skills required to function in health care settings (Berkman, Sheridan, Donahue, Halpern, & Crotty, 2011) . Low health literacy has been linked to worse health outcomes among PLWH, including lower treatment adherence, less knowledge of illness, and can make it more difficult for individuals to acquire health information (Wawrzyniak, Ownby, McCoy, & Waldrop-Valverde, 2013; Zhang, Terry, & McHorney, 2014) . The concept of "information behavior" is similar to health literacy but is more expansive in that it includes how people may need, seek, manage, and use information (Fisher, Erdelez, & McKechnie, 2005) . Studies that include assessments of both health literacy and information behavior can generate a more comprehensive picture of how populations interact with health information. This familiarity, combined with an understanding of the HIV-related knowledge patients already have, can enable organizations and providers to more effectively tailor health education to meet patients' specific needs. Therefore, this study aimed to determine the health literacy levels of PLWH attending a health care clinic in the DR and to explore potential associations between health literacy, HIV-related knowledge, and the health information behavior of this population.
| METHODS

| Design
Data for this cross-sectional study were collected during individual interviews, conducted in Spanish and guided by an information behavior survey, between August and October 2015.
| Ethical approval
All study procedures were approved by both Columbia University Medical Center's Institutional Review Board (IRB) and by the Consejo Nacional de Bioética en Salud (CONABIOS), the ethical review committee in the DR. 
| Study setting
| Sample and recruitment
Patients were eligible for participation if they were adult (>18 years of age), HIV positive (verified by their provider), and Spanishspeaking. Recruitment consisted of nonprobability, consecutive sampling where providers introduced the study to eligible patients who presented at the Clinic during the study period. Interested individuals were referred to the on-site researcher who further explained the study and obtained verbal informed consent prior to interview administration. Interviews took place in a private space to ensure confidentiality.
| Measures
| Health information behavior survey
Development of an information behavior survey was guided by an adapted version of Wilson's model of information behavior (Wilson, 1997) . This macro-behavior model generates a comprehensive picture of information flow within a system, emphasizes that information behavior is context specific, and may guide research across fields. The model was adapted to be relevant to the health care context and to show the components represented in this study. Included constructs were renamed to more adequately describe the adapted model as is demonstrated in Figure 1 .
Two focus groups, conducted with eight PLWH meeting the same eligibility criteria (Stonbraker et al., 2016b) , informed survey development by elucidating the words and phrases that PLWH use to discuss health information and by exploring perceptions of health information in this context. A paper-based survey was then designed for administration during face to face interviews to increase response rates and avoid problems associated with literacy limitations (Ojeda, Flores, Meza, & Morales, 2011) .
Multiple choice and open-ended questions were developed in Spanish, thus translation was not required. Five techniques to address sensitive topics and elicit complete responses were utilized: indirect questioning, forced responses, motivational language, question formatting, and question order (Fowler, 2014; Ojeda et al., 2011) . and community health to verify wording and cultural relevance (Polit & Beck, 2012) . The survey was pretested with the first three study participants and questions that were excessively time consuming or not well understood were modified prior to subsequent administration. Testretest reliability of this newly developed survey was examined with five participants who agreed to complete the interview a second time.
The length of time between the first and second administration ranged from 1.6 to 7.4 (median of 3.4) weeks. Of 64 items, 32 items likely to be stable over time were included. Percent agreement in item responses between the initial and repeat surveys ranged from 84.4% to 96.9%.
| Health literacy assessment
During interviews, health literacy was measured using the Short Assessment of Health Literacy-Spanish and English (SAHL S&E). This assessment was selected as it has been shown to be correlated with other instruments such as the Short Assessment of Health Literacy for Spanish-speaking Adults (r = .88, p < .05) (Lee, Stucky, Lee, Rozier, & Bender, 2010) , has been validated among Spanish-speaking adults (Lee et al., 2010) , and can be quickly administered within an interview setting (Stonbraker, Schnall, & Larson, 2015) . In the SAHL S&E assessment, participants are asked to pronounce 18 medical words and choose the word most closely associated with each of two alternatives provided. For each word that is correctly pronounced and the appropriate, associated word identified, one point is earned. Scores range from 0 to 18. A participant with a score ≥15 is considered to have adequate health literacy and those with ≤14 are likely to have low health literacy (Lee et al., 2010) . To prevent participant discomfort, the SAHL S&E was not administered to participants who stated they were unable to read and was terminated early if a participant was unable to successfully pronounce and/or associate words in the first three attempts. In both of those cases, the participant was categorized as having low health literacy.
| Analytic strategy
Survey responses were entered into REDCap, an electronic database hosted at Columbia University (Harris et al., 2009 ). Health literacy was determined based on the SAHL S&E scores and all responses were stratified by health literacy level (adequate or low). Descriptive statistics were calculated and associations between health literacy and responses to HIV-related knowledge questions were assessed using chi-square or Fisher's exact tests as appropriate based on cell sizes. These analyses were conducted using SAS version 9.4 (SAS Institute).
Responses to open-ended survey questions were categorized by topic and conceptual framework category, and frequencies were generated. Some survey items allowed more than one answer, e.g. "What barriers do people living with HIV face when looking for health information?" In these cases, frequencies were calculated based on the number of expected responses rather than the number of participants.
| RESULTS
| Participant characteristics
Of 107 participants, the majority was female (59.8%), Dominican (74.8%), lived in La Romana (57.9%), and had a primary school education or less (68.2%) ( Table 1 ). The average age of participants was 
| Health literacy assessment scores
The majority of participants (n = 74, 69.2%) was identified as having 
| HIV-related knowledge
| Decision to take action
Participants most commonly decided to seek health information when they experienced physical symptoms (23.4% of those with adequate health literacy and 48.7% of those with low health literacy) or because they had received a positive result from another health care center (18.2% and 14.9% depending on health literacy level). Seeking care because of encouragement by others (3% vs. 13.5%) or because a participant found out that they had been exposed to HIV (21.2% vs. 6.8% depending on health literacy level) was also frequently mentioned.
| Barriers and facilitators
Compared to those with adequate health literacy, more participants with low health literacy were unable to identify barriers to information seeking (39.2% vs. 13.6%). For those who did identify barriers, emotional reactions to a positive diagnosis such as "people go crazy 
| Selection of information source
All participants were able to identify at least one information source; the first source identified by over 65% of participants, regardless of health literacy level, was the Clinic. Only 50% of those with low health literacy identified a second source of information whereas 81.8%
of those with adequate health literacy did. Besides the Clinic, other sources of information were the Internet, television, books/magazines and other print materials, other health care centers, school, and friends or family members.
| Information seeking behavior
When asked how often participants looked for information to answer their health questions, 69.7% of those with adequate health literacy and 70.3% of those with low health literacy reported that they "almost always" sought the information that they needed. Over 90% of participants also reported that in the previous year, they "almost always"
came to the Clinic for their scheduled appointments.
| Information processing and use
Over three fourths of participants said they "almost always" used the information they received in the Clinic to manage their health and indicated feeling "very able" to use the information. Additionally, over 70% of participants, regardless of their health literacy level, indicated that they had not missed a single dose of their prescribed antiretroviral therapy in the previous week. Similarly, more than 70% of participants indicated that they had used a condom during their last sexual encounter. Participants reported their use of information at the Clinic as taking medications as prescribed, getting enough sleep, eating healthily, and using protection during sexual relations.
| DISCUSSION
This study aimed to assess the health literacy levels of PLWH in the DR and to explore how health literacy was associated with HIVrelated knowledge and influenced overall health information behavior. By SAHL S&E health literacy measurement, less than one third of participants were identified as having adequate health literacy.
Furthermore, by adding the proportion of participants who self- Encouraged by others to seek care 1 (3.0) 10 (13.5) Found out they had been exposed to HIV 7 (21.2) 5 (6.8)
To get medical attention/services 1 (3.0) 6 (8.1)
To check HIV status 2 (6.1) 3 (4.1)
Was pregnant 2 (6.1) 2 (2.7)
Other 3 (9.0) 1 (1.4)
Barriers and facilitators
When you come to the clinic or take medications, how much support do you feel from your family? Has support from ≥1 family member(s)
27 ( However, the misunderstanding of viral load and methods of transmission indicates that improvement in patient education is still needed.
In this study, participants with low health literacy more frequently were either not able, or chose not to, answer questions, reported they were "not sure" of answers, or answered questions incorrectly when compared to participants with adequate health literacy. This may indicate that patients with low health literacy need additional time, more thorough explanations, or visual representations of key ideas in order to grasp intended concepts. These findings are consistent with another study that showed that patients with low health literacy are less likely to ask questions in medical encounters (Katz, Jacobson, Veledar, & Kripalani, 2007) . Nurses and other health educators must consider that it may be difficult for patients with low literacy to provide solicited information or formulate necessary questions. Further training for providers working with these patients is warranted so that they can more effectively meet the information needs of their patients (Schiavo, 2014) .
The most commonly mentioned barriers to information seeking were emotional responses to information received and stigma, especially around the initial diagnosis. This implies that if there is insufficient support for patients at initial diagnosis, PLWH may avoid seeking further information. Thus, mental health services during all phases of disease progression are critical to enhance wellbeing. This is a new contribution to the literature as existing reports indicate that financial constraints (Bamgbose, Oyesola, & Ogunmodede, 2014) , information being too difficult to understand (Hogan & Palmer, 2005) , cultural factors (Shedlin & Shulman, 2004) , or disease-related stigmas (Patel & Dowse, 2013) are the predominant barriers to information seeking. Interestingly, financial constraint was only reported as a barrier to information seeking by a few participants. This could be because HIV services are provided free of charge at the Clinic. It is critical to further elucidate barriers to seeking care and methods to help patients overcome them, as many participants waited to experience physical symptoms before seeking clinical services, a finding that is consistent with the literature (Koenig et al., 2012) . Developing and refining community outreach activities that encourage early testing and treatment, provide social and mental health support, and work to reduce stigma at a societal level may help mitigate these challenges.
Cultural or spiritual perceptions of illness may also influence the way individuals seek, obtain, and use health information. Fewer of our sample (60% and 84% depending on health literacy level) indicated that AIDS cannot be transmitted through witchcraft or other supernatural means compared to the 2013 national sample (68% to 96% depending on education level) (DHS Program, 2013) , but rates were still high. One possible explanation is the geographic proximity of La Romana to numerous bateyes (settlements of sugar cane workers)
where strong spiritual influences may be encountered (Rojas et al., 2011) . Regardless of the reason, such cultural or spiritual beliefs may influence a person's perception of illness and create discordant views of health between patients and providers. These disparate opinions may lead to mistrust in providers, and may lessen motivation to seek services (Person et al., 2006) . If health care providers and the wider organization do not consider their patients' beliefs and provide information from only a biologic standpoint, the information may not be meaningful to patients or patients may simply not be receptive (Lettenmaier, Kraft, Raisanen, & Serlemitsos, 2014) .
There are limitations to this study. All participants were recruited at a single health clinic and, therefore, already seeking care
in an environment where health information was readily available.
Responses were self-reported during interviews and despite at- The most salient point from this research is that existing health education is not penetrating and as a result, it is the collective re- 
